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Third Quarteriy Report on
5J26 MI'T Siudy

April 13, 1954

Period Covered: October 1, 1953 to L0 =
January la l95h At e |.L_L‘_.u%

Contract Noo. = NObar-63356
Index No, NE~-1103L0 St, 23
A, Abstract

Same 5J26 magnetrons have been operated in the test modulazor, Test
equipment. construction has been delayed.

Bo PurEQSe
To study and evaluate the possibility for development of a suliabls replads-

went for the 5J26 to insurs availability of a microwave l-~band power oscillator
capable of reliahle perfarmance in UTI applications,

C. QGeneral Factual Yata

Preliminary testing o

magnetrons was started,Difficulties were encountered
with both the modulator and

Y = et e wem

V@ MAagnourons,

(<7 )

The 1-5/8" coaxial water load performed sstisfactorily at the power levels
developed so far.

A Bird termzliine coadal registor was measured for its YS!\t and was tested
at the power levels available,

Test equipment being made in the Development Shop has been delayed.
Approval of ocur proposal for modificatica of the modulator has been received.
No magnetrons have been received from Naval sources.

Do Detailed Factual Data

[ L

Much of ths effort ia the last monli: has been dirscted at Piring up of
the medulator to commence testing. The difficulties encountersd will be
discussed below, though some wight more properly bs treated under squipment.

The modulatcr, constructed for use ca contract NOber L2170, was previocusly
usad a8 a power source at 1 }J sec pulss length for design testing of TR and
ATR tubes. '
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It was moved to this group's tosting area, and after prelimindry moddfie- -
cation of the circuits, magnetron mount, etc., was operated with magnetron
#1 using the 1-5/8" x 5/8" x 1" cosxial water load previously developed for
this purpose,

For the saxke of clarity, it is bvest av this point to discuss the magnetrons
usned. Magnetron #1 was obtained from the General Elsctric Company Research
Laboratory, where, after adequate life, it had failed to operate satisfactorily
(low power output, high arc rate), Magnetrons #2 and #3 were obtained from
Scranton Twe Works of General Electric Compeny. These two magnetrons are
knomn to be at least two years old, and may possibly be World War II surplue
magnetrons. The latter iwo magnetrons came under General Electric control
whan a producti on facilitiaes contract was transferrsed from Sarlkes-Tarzian to
General Llectric,

Ls in the first weelt of December, only magnetroa #l was available, the
syustem was operated knowing that poor results would be obtained., The first
difficulty enccuntered was traced toc a faulty filament under-current protection
relay. The circuit was temporarily rewired to permit operation pending
recalpt of a replacement ralay. ’

A8 pulses were applied extrems ripple conditions were encountered in the
chirging voltage wave form, which werc traced to improper reconcection of the
nocnlotor to the 3-phese supply syctex aftor its movement, Pioper connection
recluced the ripple, but it still had &n ¢bjectionally higher value. This was
recuced to a satisfactory level bty increasing the charging voltage power
supply output condenser fromits previcus valus of 0.5 mfd to 0.5 mfd. Using
a three micro-second pulse length, and hence a large value of pulse linse
capacitance, it was founc by eneryy ccnsiderations that 1/2 the ensrgy on
the power supply capacitor was being removed every time the pulse line charged
(peglocting the energy coniributed by the poweT suprly diedes with only 0.0
mf¢. capacitar).

Operation continued, tut a stable average current values anove 10 me.
(-001 duty cycle) could not Lia ohizined,
yele)

Mapgnetrons #2 and #3 viere thzn received, Magnetron #2 was operated
firct. Yt gave very unstuble perfloimance, and could ot be dariven tw rated
operating conditlons after 20 hours of aging operation. At this point, it
developed an intermittent cpen heaber, and was removed from the modulator,

Tube #3 was then placed in the modulator and operated. iftier 32 hours
of operation, i¢ could oniy be driven to 32 ma average current (rated current
L5 to 55 ma depending on type of operation) but was still improving, This
tute is still being aged and it has permitted certain adjustments and cor-

racti mu +n he made to thoe oodalabow r

c&alalore It 16 alsu uviiw only tube avallabie at
prasent. .

Extraneous pickup was expericrced on both the current and voliags wave-
forne, Thiz was reducead vo'a low level by redressing all leads, and providing
low impedancs (200 to LOO ohm) terminations faor all cables. A 'Oﬁ" i

The large smount of RF power radiation from the cathode was shown by the
ability to light a neon bulb almost anywhere in the modulator-eakinet,  at
this power level (about 2/3 of normal).
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The 1=5/8" x 5/8" x 1* load gave no indication of breaxdown at this
pover level {about 300-400 KW)o A Litton 1-5/87 U-line and stub also were
found to perfarm satisfactorily at these power levels. The stub is operated
to produce a VSWR of 1,13 to give a combined load and stub VSiR of less than
1.05 over the 5J26 band (1220 to 1350 me). At this low VS#R (1.13), the
dielectric of the stut it no closer than 1/16" to the center conducter of
the line.

A Bird termiline resistor #81 was supplied by Scranton Tube Workse. It
is rated at 2,000 watts average dissipation. Its VSWR over the desired .
frequency band was measured, (See Figure #1). It operated satisfactorily
at 25 ma, average magnetron gurrent, but seems 10 jncrease ths instability
of the msgnetron at 32 me. aversge, Sincs this locad must be operated vertie
cally, a 90%end (Andrews Corp.) had to be usedo It is possible that the
dielectric supports in this section may have vcen bresking downo

Approval ior modification of the 'nodul‘.t."" was received oin December 5,
1353,

The eleven magaetrons requested from Naval sources on September 28, 1753
have not yet been received, The eiffect of the absence of satisfactory J2O1s
on our tasting program ia quita spnarent.

Because ol the ahove delay, an extension of contract completion date
will be reguested, This will oce submitted in the month of January 135k.

The following mgincering personnel worked the 1nc‘icated hours,

RE Johnson | 156 1/2 hours
TR Bristol 20 heurs
Total 216 1/2 hours
Expenditurses previously reporited ' $15,3L5
Expenditures tuis month (Decenber) 1,814
Total expended Lo date 817,150
E.o Eguig_gnt

The specisl test equipment ordered from ow development shop has not
yet, bsen received, Delivary has boen promlised to start by January 15, 135h,

Tao of the 4gn oryeials for fhe orystgd multioler ghoin hewa hoen
received.

F. Conclusion .

‘Using several faulty magnetrons, preliminary operation of the test
modulator has besn accamplished, Test equipment construction has been
started, Unavailatdility of satdsfactory magnetrens is interfering with the
initiation of the testing program. Fro
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Go OoJectives for next interval,

I To continue liaslon vwiith ecuipment manufacturers,
II To continue systems analysis.
iI1 To cowplete construction of test equipment.

IV Upon receipt of satisfactory sample 5J26 tubes, to start testing
and evaluation, R .

Richard E. Johfzon §

INDUSTRIAL & TRANSMITTING TUsBE SUB-DEPT.
Electronics Division

General Electric Company

Schenectady, New York

Countersignad by:
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